Inhibitory effects of environmental chemicals on protein disulfide isomerase in vitro.
The influence of endocrine disrupting chemicals (EDCs) upon physiological functions and their mechanisms is of concern. We have previously demonstrated that protein disulfide isomerase (PDI) was a target molecule of bisphenol A (BPA), which is considered to be EDC. PDI plays a key role in protein folding as an isomerase and also possesses a 3,3',5-triiodo-L-thyronine (T3)-binding activity. Since PDI activities were inhibited by BPA in our previous study, BPA might have adverse effects on physiological functions via the inhibition of PDI activities. We conducted this study to identify the compounds which disturb PDI activities as well as BPA, and to discuss their structural characteristics. We examined the effects of 22 suspected EDC on both the T3-binding activity and isomerase activity of rat recombinant PDI. Among the 22 compounds, only phenolic compounds, namely BPA, p-octylphenol, p-nonylphenol, 2,4-dichlorophenol, pentachlorophenol, tetrabromobisphenol A, and tetrachlorobisphenol A, inhibited T3 binding to PDI. Furthermore non-halogenated compounds among these phenolic compounds, such as BPA, p-octylphenol, and p-nonylphenol, showed inhibitory effects on the isomerase activity of PDI. Our results suggest that phenolic groups might have important inhibitory effects on the T3-binding activity of PDI, and that compounds with phenolic groups might have the same effects on PDI. Furthermore, non-halogenated phenolic compounds had inhibitory effects on the isomerase activities of PDI in addition to T3-binding activity, indicating that these compounds might also have adverse effects on protein folding, which PDI participates in by catalyzing rearrangements of disulfide bonds as an isomerase.